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.     ^  ,   :  r.  CHAPTER  1 

.(:^    BACKGROUND  AND  PROBIfiM         • 

1h8  present  study  represents  a  convsrgenee  of  two  lines  of 
Interest:  one,  a  ccnparlson  of  the  perfonnances  of  Intelleotually 
subnomal  and  intelleotually  average  children  in  a  non-test  prdDlem 
solving  situation,  and  twot  a  comparison  of  learning  processes 
between  different  clinical  groips  of  mentally  subnozmeil  childr^i* 

Sane  of  the  available  literature  seems  to  indicate  that  the 
ability  to  solve  problans  nay  be  better  in  a  ncsi-test  sitiaticn  td:ian 
in  a  test  situation.  Ihere  has  also  be«i  evidence  that  the  adult 
level  of  ncn-test  pr(A)lan  solving  perfbnnances  of  irany  indivi&ials 
vdx),  vdien  children,  received  test  scores  indicating  retardation, 
is  better  than  loL^  have  beai  predicted  from  their  test  scores. 
Bailer  (1936)  studied  206  subjects  who,  as  children,  were  diagiosed 
as  mentally  retarded  and  all  with  IQ*8  below  70.  Ihey  were 
individaally  matched  with  206  controls  in  relation  to  sex,  nationality, 
and  age.  ISie  controls  all  obtained  IQ  scores  betwe^i  100  and  120. 
n»  svyajects  all  had  an  average  age  of  27  years  at  the  time  of  the 
study  and  had  been  out  of  school  approximately  9  years.  Bailer  (1936) 
fomd  that  %3%  of  the  mental  retardates  were  self~si;Q>porting.  While 
many  of  them  tended  to  move  frequently  fran  neighboitiood  to 
nei#3bort»od  more  than  the  ccxitrols,  they  moved  within  a  restricted 
range,  fbwer  mental  defuse tives  were  married  but  when  only 
those  delbctives  outside  of  the  institution  ifsre  considered. 


tbs  ratio  tor  both  &roapa  was  the  sane,    Sltby-onb  pes^ent  of  the 
Biental  defectives  oould  not  hold  steady  eaiployioent,  tut,  iBpoertantly^ 
39%  did.    BsOIer  noted  also  that  even  with  Imtltution  chlldroi, 
soolal  age  equals  mental  age  (as  measured  by  the  Vineland  Social 
Maturity  Scale)  until  the  chresoological  ag^  of  15  was  alnost  reached; 
then  social  ags  Is  ususuLly  about  a  year  higher  tban  msital  ags. 

fttotioh  (19^4)  nade  a  foUow-up  study  of  maital  def^tlves  aft«n* 
18  years*    Ihough  his  study  is  limited  by  Was  niober  of  mental  defte* 
tlves  that  he  was  able  to  locate.  It  Is  here  cited  as  of  some  interest* 
He  felt  that  social  coopetency  was  significantly  correlated  with  the 
ibsgree  of  A?eedom  from  supervision  by  others*    Ibe  tests  utilized  in 
tiie  foUcw-up  were  the  Vineland,  Stanford  Ashieveraent,  Iht^inediate 
Reading,  and  Porteus  Naze*    ^Ihe  subjects  were  40  txsys  from  a  school 
in  Cksluffibus,  Ghlo  tdx>  were  diagnosed  as  rasntally  defective  in  1925  on 
the  basis  of  standardized  intelligence  tests.    Ih^  were  all  ocnsidmwd 
to  be  e(ihjcatlcxmlly  retarded  and  of  inferior  mental  ability*    MUeneh 
was  able  to  trade  doNn  only  el^  subjects,  and  of  this  groi^,  4  were 
definitely  mentally  dsfleiait  and  4  were  borderline*    The  results  of 
this  study  indicated  a  trend  in  the  dlrectlcn  of  a  positive  ehar^  to- 
ward i^rovemmt  In  siost  tests,  reflecting  positive  ohaxiffiB  in  soital 
age,  IQ,  and  social  conpeteicy*    IZhis  trend  was  foisnd  on  intellignioe 
tests  and  not  on  reading  tests;  so  the  iioprovement  on  intelligpnee 
test  scores  could  not  be  attributed  to  an  Inprovansnt  in  readii^ 
ability,    Sttse  individuals  were  all  making  a  good  social  adjustinoit 
in  tlt»  sasB  city  in  iMoh  they  were  cndglnally  Institutiamllzed*    All 
but  one  of  the  graup  were  Barried  with  a  range  of  ffora  1  to  14  years 
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and  a  raean  of  9  yeai«.    Oemrally  they  lived  In  Inlterior  nel^orhooda 
but  tbree  i»ere  In  good  ml^iborhoods  and  t^  subject  with  the  poorest 
original  progiosis  owned  his  am  hone.    Salaries  eazned  ranged  Aron 
138-^5  a  week  and  the  xmiber  of  years  enplqyed  wltii  the  same  companies 
xongKi  flrom  1-14  years  and  each  l^amlly  had  insurance.    Ikne  had  a 
court  reeorcl  tor  a  serious  crine  since  attaining  adult  status, 

A  study  ooBpUed  by  QinEberg  and  Bray  (1953)  gives  evidence  that 
a  large  ecouft  of  adults,  lAio,  vihUa  they  were  not  diagnosed  as  defte- 
tlve  vtaa  ohlldrai,  were  dlagiosed  as  either  eduoatlcnally  retarded 
or  as  BiKitally  defective  as  adults  on  the  basis  of  test  scores,  yet 
were  able  to  iMum  at  a  rate  beyond  that  predicted  by  their  test 
scores,    OltiTsberg  and  Bray  (1^3)  reported  that  during  World  War  n 
about  400,000  Illiterates  and  300,000  poorly  educated  soldiers  served 
wltii  the  any  after  ai^proxlinately  700,000  were  rejected  en  the  basis 
of  omtal  defiolmcy.    An  am^  special  1»«inlng  unit  was  set  up  for 
training  those  men  who  were  fDrmally  classified  as  Illiterate  end 
those  who  aaaaced  low  en  the  Ars^^  General  Classification  lisst.    TUm 
purpose  of  ttaa  training  was  to  teaich  these  loen  to  be  able  to  read  at 
the  4th  grade  level,  to  (Obtain  sufficient  ability  In  language  skills 
to  enable  them  to  understand  day  to  day  oral  and  writtoi  speech,  and 
to  be  able  to  do  4th  gnade  arlthoaetlc*    Ihe  BHx!n»in  tine  each  mm 
oouM  x«aaln  In  the  special  course  was  120  days.    About  kO%  graduated 
In  less  than  30  days,  SOJK  graduated  In  less  than  60  days,  and  only 
11,000  wen  reoalned  for  nore  than  90  days.    A  total  of  255*000  were 
gT^aduated  from  the  course.    Certainly  several  crltlclsiaB  of  the 
rMults  are  valid*    There  Is  no  doubt  that  some  of  these  ram  were 


not  actually  retarded  but  v«ere  only  Illiterate.  Ibe  often  brief 
and  hasty  diagnostic  procedures  utilized  by  the  Aimy  to  screen 
e^plicants  may  have  resulted  in  a  nuaber  of  errors.  Probably  a 
miober  of  w&i  did  not  even  coi|>lete  t^  course*  Howewr,  one  aspect 
In  this  study  is  that,  as  aentlcsned  above,  the  rate  of  learning 
was  ©neater  than  could  have  been  indicated  by  the  test  scores  dotained 
fran  these  men. 

There  are  two  points  apparent  frcm  the  above  evidence.  One  is 
that  individuals  viho  have  beai  d1ag7X)sed  as  mentally  defective  vihsn 
children  aa  the  basis  of  test  scores  have  indicated  that  they  can 
learn  a  g:^ater  rate  than  their  test  scores  could  have  si^gBsted, 
I'fetklng  a  satlsf^tory  social  and  eoonoinlc  adjustneant  In  the  connnunlty 
requires  the  ability  to  solve  problfflns  on  a  rather  conplex  level, 
i^parently  these  individuals  v«ere  able  to  solve  probl^ns  in  nany 
situations  other  than  those  met  in  intelligence  test  situations. 

The  second  point  suggested  is  the  clear  inadequacy  of  mmy 
ooncluslcns  relatii^  to  nmital  retardation  which  have  been  based  en 
data  obtained  solely  from  intelligence  test  scores.  Ihe  statenent  was 
loade  above  that  such  tests  nay  measure  a  narrowly  limited  range  of 
problem  solving  situations.  Bie  studies  of  Davis  and  Havlghurst  (1948) 
InctLcate  that  intelligience  tests  sasple  only  a  limited  nunter  of 
intellectual  processes  arKi,  of  those  processes  sampled,  most  are  those 
which  would  be  necessary  for  school  perfomance.  Also,  the  work  of 
Davis  and  Ifavi^urst  il9^B)  indicates  that  conventional  inteUlgence 
tests  c(»isist  of  items  related  to  a  middle  class  culture  only  and  are 
generally  validated  on  a  middle  class  sample.  The  si^iiflcance  of 
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these  studies  is  mgnifled  by  the  fttct  that  a  large  percent  of  the 
mentally  retarded  are  of  lower  social  class  status. 

In  atteiq;}tlng  to  devise  a  test  that  is  not  limited  by  culturally 
influenced  items,  Davis  and  Eels  (1953)  state,  "a  general  intelligmoe 
test  is  valid  if  it  measures  over-all  o^^pacity  to  solve  sasntal  probleais." 
Since  scientists  have  disoovered  no  objective  criteria  ot  intelligence, 
previous  test  cmstructors  have  ta:ided  to  rely  on  the  correlation 
of  test  scores  with  school  grades  and  vsKsn  the  f)9tet  that  their  ppctolam 
proved  more  difficult  for  lower  age  grocqps  than  for  higher  age  groups 
as  evidence  that  their  tests  were  actually  valid  measures  of  intelligence. 
But,  as  many  have  pointed  out,  school  grades  are  greatly  Influenced  by 
irark  habits,  atteiticn,  conscientiousness,  hone  training,  desire  to 
ooopete,  etc.  There  is  little  evidence  that  the  type  of 
problem  solving  behavior  required  in  cc^wenticsuLL  intelli@»xse  tests 
is  significantly  correlated  with  the  probl«ti-solvlng  behavior  required 
in  a  non-test  situation.  There  may  be  a  number  of  ftictors  »rtiich  are 
yfsty  iaportant  in  non-test  problffiQ  solving  behavior  but  they  may  not 
be  Included  in  present  oonvtuitional  tests;  haice  these  fetors  are  not 
being  measured. 

Bb  next  logical  st^  is  to  hypothesize  that  our  present  concepts 
of  IntelligKice  nay  not  be  suffici«it.  Actually,  not  much  is  really 
known  about  many  psychological  processes,  and  their  interactions,  nor 
do  we  really  know  how  such  factors  as  education,  trainir^,  motivation, 
etc.  are  reflected  in  the  psychological  processes.  New  concepts 
YAve  recently  been  suggested.  Gullfard  (1956)  has  described  3  groups 
of  factors  which  fall  under  the  general  heading  of  thinklr^i  cognition. 
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production,  and  evaluation.    Cognition  flactors  are  related  to  tha 
awareness  of  raental  ccMistructs.    Scamething  nsist  te  rec<^nized  or 
discovered  by  the  subject.    After  the  situatlcm  has  been  can?)rehended, 
aomsthlng  oust  be  ^am  to  It  cr  about  i^    Some  end  result  is  produced. 
Finally,  evaluation  factors  are  related  to  conelusicxis  about  th» 
s^i^propriataisss  or  effectiveness  of  the  produced  result.    In  short,  a 
situation  is  recognised,  aoraething  is  done  about  it,  and  the  questicKi 
is  raised:     is  the  {»?oduct  or  solutioi  correct  or  Morkable?    Guilfbrd 
CL956}  felt  that  productions  and  emlua^tion  have  not  been  previously 
studied  or  o<»isidered  as  intellec^l  prdCesses.    Sarason  and  Gladvdn 
(1953)  feel  that  these  two  grot^s  of  fetors  have  not  been  included 
In  e<»xventional  tests  and  nay  msmsak  £qf  the  differences  between  test 
and  non-test  perfomance  with  non-test  performance  often  si^ieriar  to 
test  p^:^orB»nce.    Althou^  Guilford* s  (1956)  research  has  been  based 
on  studio  of  BVfperior  adults,  it  wif^  be  speculated  that  aich  fketcn^s 
will  be  functioning  in  the  psychological  processes  of  those  in  the 
lower  end  of  the  intellig«ice  scalest; 

TbB  problem  of  diagnosing  idhd  olassifyir^  mental  sid>H:ioxii]ality 
is  a  vast  and  conplex  one,  involving  mar^  Individual  and  social  factors* 
Hraever,  almllarly  to  "Isaming**,  umitsU.  md>H:ioi:inallty  can  only  be 
defined  in  terms  of  infwenees  derived  ffm  perfonnance.    In  short. 
It  can  only  be  described  in  relation  to  its  results.    According  to 
£lBmson  and  Gladwin  (1^8),  the  usually  aec^ted  criteria  for  mmtal 
retardation  have  been: 

It    Ihs  lamtally  retarded  individual  is  one  whose  defect  existed 
at  birth  or  shortly  aftWt, 

2.    M^ital  retai^daticoi  is  manifested  in  intellectual  and  social 


dlfferences  which  prevent  an  Indlvidoal  fftaa  solvtng 
probl9RB  to  the  extent  that  others  of  his  a@e  are  able  to* 

3.  The  issntaUy  retarded  Individual  does  ik>w,  and  probably 
alMays  will  require  eissistance  and  guidance  from  others, 

4,  Maital  retardation  is  prinarily  incxirable. 

Thus  the  diagiosis  of  Intellectual  subnonoalit^  is  nade  only  in 
relation  to  sop  external  ozltezlon  of  mental  nomality.  Criterion 
nuDEber  two  relating  to  the  differences  which  prevent  a  Bsntally 
retarded  Individual  flxm  solving  problems  as  well  as  others  of  his 
ag)B  has  be^i  considerably  utilized  in  the  dia^icsis  of  mental  reta]>- 
dation«  Although  the  total  personality  of  an  IMividual  inclidlng 
intellectual*  aaotional,  aid  social  factors  shtxild  be  evaluated* 
mfOrtunately,  neasursnent  of  nental  ability  has  usually  beai  the  sole 
criterion.  Furtherniore*  the  readily  available  standardized  Intelligence 
tests  have  prinarily  been  selected  as  the  nsans  of  such  Intellectual 
evaluaticns.  Althou^  it  is  certain  that  these  tests  correlate 
8i£|iifioant3y  with  soholastlo  oppoztmity  and  achieviaaBnt,  it  say  also 
be  possible  that  such  tests  asy  loeasure  only  a  very  narrow  rang*  of 
probleffl  solving  situations.    , 

In  addition  to  determining  the  BBotally  retarded  oer  munt^lTy 
deftotive  as  a  scoop  differing  from  the  maritally  nomal*  distinctions 
Bust  be  nade  within  the  classification  of  nental  subnomality*  Sarascn 
and  GOadMin  (1958)  nake  a  distinction  bett««i  the  term  "maital  deflcieney" 
and  "soei^al  retardation*"  The  torn  "aoital  retardation"  presumes  that 
no  opfpnic  pathology  can  be  detected  and  that  there  are  Ixidications 
of  enviroraoffiotal  deficit  as  a  basis  for  below  nomal  n»ntal  ability* 


Xri  sixjFt,  the  obvious  presence  or  absenee  of  oz^sanic  patbole^iy  wUl 
be  the  distincticm  between  the  t&ma  '*deftctlve"  and  "retarded*. 
Ii»lUMS>  defectives  nor  retardates  is  ec»K9idered  homogeneous  as  f&r  as 
tibioix^  of  retardteiti^i  is  comeztied* 

In  the  above  mentioi^d  studies  by  Muench  (19^4)  and  Bailer  (1936) 
wtiieh  Inlleated  that  laEuny  individuals,  diagnosed  as  defective  vton 
ehUdron,  had  made  satisfketcay  adjustnsents,  there  was  no  indicatioii 
that  such  a  criterion  had  been  utilissed,  but  the  ij{|>lloati(Hi  ms  that 
these  IzKlivi^ials  would  have  been  iaeXudRd  in  ^rason  and  Gladidn's  (1958) 

iki.       _  *     .       '.* 

Mentally  retarded  groi;p.    At  least,  in  both  stuiies  as  presented,  there 
is  no  indication  of  the  presence  of  any  obvious  organic  defscts. 
Maansh's  (1944)  0xnj^  were  Qoml<dBV9d  retarded  as  children,    Ae^parei^I^ 
»on»thlng  closely  paralleling  Quilfbrd»s  (1956)  evaluation  fector  was 
available  to  theon:  scaoethlng  that  was  not  msasumble  by  the  use  of 
■tandardissed  intelligense  tests  but  scsnething  that  they  were  able  to 
WS&  in  order  to  wake  an  adequate  adji^tment  (HJitside  of  the  institUbioR* 
VOwtber  timir  ability  to  Ayi3ti@n  so  satisf^torily  in  the  non>test 
paroblwR  solving  situations  eiieowtii«§d  In  everyday  Uvlng  was  available 
to  thsffi  vd»n  they  were  childrai  is  not  knoim.    Muench  (1944)  did  find 
tlwt  there  was  m  evidence  that  2Q*ft  increase  after  institutionalization 
bub,  i^in,  th3  tool  «i^loyed  as  a  BiMms  of  sjeasureramt  was  ths 
standardized  intelligence  test*  '  '    -■  '  «•      '^ 

It  can  be  assuia»d  txxm  the  above  evid»nee  that  retarded  individuals 
oay  perform  differently  (and  often  better)  in  a  non-test  problem 
solving  situaticm  tban  U»y  do  in  a  test  sitiation  such  as  the 
eonVBnti<»al  intelligence  test.    One  of  the  purposes  of  this  study  is 


to  ccnpare  the  perforaances  of  Intellectually  subnowal  chllcJren 
with  Intellectually  average  children  In  a  non-test  problem  solving 
situation. 

Within  an  institution  far  dief^tlvo  ohlldren,  it  can  be  observed 
clinically  that  many  childr^  Who  detain  similar  IQ  seca^s  on 
intelligence  tests  show  qualitative  dlffferences  in  performance,  Tbls 
Is  especially  noticeable  **ai  comparing  brain  daraagBd  childrai  and 
those  classified  as  "ftHnHial"  or,  in  Sarason  and  CladMln's  (1958) 
classlflcaticn,  "mentally  retarded.*'  Very  oft«i  the  retarded  child 
perfonns  nuch  lika  a  nonml  child,  but  at  the  level  of  a  nuch  youngBi* 
child.  Ch  the  other  hand,  the  performance  of  the  brain  damaged  child 
Is  often  more  variable,  providing  glli!|>ses  of  gcx>d  ability  with  poor 
ability.  Eiaanson  (195^)  describes  a  miBt)er  of  disturbances  of 
intellect  and  personality  iMhich  are  considered  to  be  characteristic 
of  the  brain  dama^  child  and  vdiich  are  often  reflected  in  behavior* 
Sush  disturbances  are: 

X.  Distuzt)ances  of  attention.  The  brain  damaged  Individual 

must  e3q;>end  more  effort  to  att€»d.  Fleeting  and  non-relevant 
'  stiJDUll  oft^i  interflBre  with  relevant  stixBuli. 
2,  Disturbances  of  memory}  l^nsdiate  memorir  for  the  brain 
damagsd  individual  may  be  deflci&it  as  a  result  of  the  poor 
ability  to  attend.   ^' *^  ; 
3«  Perseveration:  Berseveration  is  defined  by  Blsenscn  as 
"the  t«K3«icy  for  an  act  or  an  idea  to  persist  in  various 
situations,  often  occurring  when  a  brain  damagsd  individual 
has  to  expend  great  effort  to  obtain  a  response,"  For  exaaple. 
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It  occurs  vh.&i  the  Indlvlclual  Is  faced  with  new  situations 
and  it  may  occur  wten  there  Is  difficulty  In  grasping  new 
situations, 

4,  Rigidity:  Rigidity  Is  defined  as  a  tendency  to  persist  in 

a  "set"  or  attitude  of  behavior  vrtien  such  a  set  is  no  longer 
appropriate.  For  example,  this  nay  also  occur  Mihaa  the  brain 
danaged  individual  is  faced  with  a  new  situation.  He  Is  often 
unable  to  shift  flrom  the  attitudes  or  appropriate  behavior 
of  the  previous  situation. 

5.  Concretismi  Ihls  characteristic  Is  described  as  a  tendency 
to  ^proach  each  situation  as  a  unique  one  so  that  tiie 
Ijidlvidual  is  situation  bound  and  has  difficulty  in  coopre- 
hending  siiallarities  in  situations. 

It  seems  plausible  to  assume  that  if  adults  »ftio  were  considered 
to  be  retarded  as  children  can  perform  adequately  and  similarly  to 
Intellectually  normal  adults  in  everyday  adjustmoits  in  a  coonunity, 
than  retarded  children  nay  also  perform  slMlarly  to  intellectually 
normal  children  in  a  non-test  problem  solving  situatlcai,  althou^  the 
Intelllgsnce  test  scores  of  the  retarded  may  be  much  lower  than  those 
of  the  noraal  children.  In  addition,  the  assxaiption  rol^t  be  made  that 
brain  damaged  childrwi  would  not  perform  as  adequately  as  the  retarded 
children  or  the  Intellectually  normal  children  because  of  the  various 
disturbances  of  Intellect  and  personality  often  acconpaiiylng  an 
organic  disorder.  If  these  assunptlons  are  true,  the  Inadequacies  of 
BBny  predictions  ani  conclusions  fomulated  on  the  basis  of  inteUiganoe 
tests  are  perhaps  nore  obvious.  More  specifically,  the  Inadequacy  of 


a  test  score  alone  as  the  basis  of  commltmsnt  to  an  Institution  or  as 
a  basis  for  removal  frc«n  the  ccramunity  is  even  laope  glaring. 

Bie  purposes  of  this  study  are  as  follows:  one,  to  test  the 
above  asstrnptlons  that  children  judged  to  be  retarded  on  the  basis 
of  IntelligBnce  test  scores  may  perforai  aore  adequately  In  a  non-test 
problem  solving  situation,  and  two,  that  retarded  children  will 
perfom  more  like  norinal  children  In  a  non-test  problem  solving 
situation,  but  brain  dana@»d  children  will  perform  Inadequately  in 
such  a  situation. 

Ihe  first  step  was  the  selection  of  an  s^ropriate  non-test 
probl^  solving  situation  ^Mch  would  enable  the  individual  to  utilize 
an  ability  to  evaluate  his  responses  as  well  as  to  produce  responses, 
and  would  enable  him  to  transfer  leamed  principles  from  one  situation 
to  other  similar  situations. 

Considerable  work  has  been  done  by  Harlow  (1950)  and  others  in 
tbB  stuSy  of  learning  sets.  Leaiiiing  set  is  often  referred  to  as 
"learning  how  to  leam."  Jfare  conplexly,  it  can  be  described  as  the 
dBvelopraent  of  a  hi^ier  order  habit  ftom  a  sin^  coinponent  located 
in  each  of  a  series  of  problems  and  consistently  reinforced  from 
p?oblem  to  problem,  Ihe  reinforced  oooponrait  is  the  response  of 
Gbooslng  one  stimulus  and  then  changing  this  choice  if  it  proves  to 
be  incOTrect,  or  continuing  the  origtnEl  choice  of  stimulus  if  it  is 
found  to  be  corrsct.  In  discrimination  leaming  sets,  th««  is  a 
gradual  inprovement  in  the  ability  of  a  subject  to  solve  siweessive 
dlscrlmLnaticn  problems. 

Since  the  develqpmoit  of  the  concept  of  learning  set,  there 


i 


tave  been  a  nuni)er  (^  thecxretloal  ccsic^tuallzatlCHis  of  the  phenaasnon. 
1x1  a  k^  stuc^,  RlofMlle  (1953)  fbrnulated  the  Inbexpretatlon  of 
sippresedon  of  transfar  tendencies.    As  leaming  progrssses,  there 
Is  an  increasing  si^resslon  of  negative  transfer  tendoncles  fraoi 
probl«a  to  prcAilem*    Ih  other  words,  a  new  habit  (a  habit  of  testing 
stloulus  Objects  In  regard  to  only  one  dimension)  arises,    dus  per> 
fonniiQe  beeones  inersasingly  indepeiD^kvit  of  any  partlotjOar  problem 
ensowitered  by  the  stibjeet.    SIme  tli»  acquisition  of  a  leainlng  set 
involves  ths  developnmt  of  a  higher  order,  abstract  conoept  frexa  a 
series  of  individual  problems  each  containing  a  ooBpanent  of  the  qoop* 
c^t,  learning  set  problems  would  seem  to  be  apprc^riate  for  stu(!brlng 
cognitive  processes.    In  addition,  there  were  several  otlMX*  reasons  «^ 
discrlnlnatlon  leamlng  was  selsctwi  as  an  s^jproprtate  non~test  problem 
solving  situationt  :^ 

■       '■  1«    "Qm  Jjqplicatiai  has  \mtn  made  that  suoii  ecneepts  as  Guilford's 
pi^oduction  sM  ev&luaticm  ftetors  have  been  codtted  Area 
conventional  tests.    A  Isaming  set  prc^lem  solving  situation 
in  idiitfh  the  subject  is  aware  of  the  carreotnsss  and  incorrect- 
.    ness  of  his  rsspcmses  and  can  chan@s  responses  on  the  next 
:^  ii         trial  would  provide  an  cwortunity  fbr  the  individual  to  evaluate 
.     t;    tte  appropriateness  or  suitability  of  his  responses* 
2*    Discrimination  leamlng  wuld  prc^de  a  leamlng  situation  in 
'   which  all  subjects  are  relatively  equally  naive  Initially*    Ihe 
situation  is  new  sxiA  unfamiliar  to  all  si^jects  re^trdless  of 
their  past  education  arai  experierwe,  but  in  providing  a  ^rles 
of  probl»QS«  it  gives  an  Jjjdicaticn  of  the  rate  with  idiich 


learning  oQcuro, 
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3.    Also,  by  poravlding  a  series  of  problenB,  dlscrlinlnatlon 

learning  gives  some  Indications  of  the  effects  of  retroactive 
and  proactive  Interference  by  indicating  the  efftects  of 
Interpolated  problems  on  previously  learned  rei^jonses,  and 
the  effects  of  previously  acquired  responses  on  new  learning 
stimuli. 

In  other  words,  a  series  of  visual  dlscrlrolnatlcai  problans  will 
provide  a  non-test  problan  solving  situation  Involving  a  nunber  of 
more  conplex  cognitive  factors  theui  would  be  found  In  a  single  concrete 
problem  or  In  a  series  of  vnrelated  problem. 

The  hypotheses  to  be  tested  are: 

1.    Pfentally  retarded  children  will  perfoiro  similarly  to 
Intellectually  average  children  In  a  non-test  problem 
solving  situation  which  gives  the  chlldp«i  an  c^portunlty 
to  evaluate  the  apprcqprlateness  of  their  responses  to 
given  stinuli. 

la.  rfentally  defective  (train  danaged)  and  mentally  retarded 

(nar^-braln  danagied)  chlldrm  with  the  same  intellectual  ability 
as  measured  by  standardized  Intelligence  tests  will  perforre 
dlfJPerently  in  a  non-test  problem  solving  sltuaticai.    It  is 
predicted  that  the  brain  danaged  children,  because  of  the 
characteristie  disturtanoes  of  memory,  attention  span, 
distractibllity,  pem^vfflratlon,  etc,  typicail  of  such  childrwi, 
will  acquire  a  learning  set  at  a  naieh  slower  rate  than 
ret&rded  or  non-bredj   damaged  children. 

2«    Ihe  sippresslve  effects  of  previously  l^unsd  rei^ponses  on 
new  material  is  referred  to  as  proactive  interference.    It 


is  predicted  that  tbs  eff^sots  of  such  proactive  IxAerferenBe 
will  be  greater  for  the  mentally  defective  children  than  fop 
the  msntally  retarded  and  averaga  children  because  of  the 
difficulty  for  the  deflective  children  in  shifting  set  froa 
originally  learned  responses  to  new  naterlal. 

2a.  It  is  predicted  that  there  will  be  no  sigiiflcant  diffferance 
between  the  retarded  and  average  gcoifpB  in  relation  to  tim 
efPMts  of  jaroective  Interftersice, 

3,  Vttth  the  introdusticn  of  Interpolated  uaterial,  a  SMppressicn 
of  previously  learned  naterial  is  referred  to  as  ret^:<oaotive 
interference.  It  is  predicted  that  there  will  be  a  sweater 
swppressicn  of  perfomanee  efficiency  for  the  defective  group 
than  for  the  other  two  ^^oupfii  with  one  interpolated  problen 
because  of  a  difficulty  in  shifting  ftom  one  set  to  another 
fttr  this  gcoap.    It  is  predicted  that  tioe  defective  children 
will  naniftest  less  interference  in  perfoWBance  after  four 
interpolated  probl«i»  because  they  would  be  more  Ukely 
to  have  forgotten  which  blocks  had  orf.c;lnaUy  been  relnfteroed. 

3a,  It  is  predicted  that  there  will  be  no  significant  diffterence 
between  the  retarded  and  average  graips  in  relation  to  the 
effects  of  retroactive  Interftet^ice, 


V     CHAPTER  t 

suBJB2£&»  s^fmmi^^  m)  procedure 

Mity-fllne  BV^Seets  were  used  in  ths  study,    Poarty-one  of  the 
subjects  were  institufeicmUaed  children  In  a  state  heme  f<a«  mental 
defectives.    ^Ihsse  ohildrsn  viere  assisted  to  ttio  gfoips  ai  th»  basis 
of  Sarason  and  Gladwin's  su^ested  crltezda*    fSraap  Niraber  1  consisted 
of  ehildrwi  with  central  nervous  ii^st^B  disorders*    iihese  def^scts  were 
not  necessarily  present  at  or  befbre  biitti.    Sam  undoubtedly  were 
present  before  birth  but  this  could  not  be  deteznlned  with  any  ds^^e  of 
ew^aiixty*    Birth  injuiy  could  be  detipnalned  as  the  etiology  of  the  defect 
la  f  msea,  idille  in  l6  cases,  in;Jury  had  occurred  shortly  after  birth  cr 
in  the  early  years  of  childhood.    None  of  these  childr«i  were 
aanifestlng  honaonal  cr  saetabollo  disorders.    Sarason  and  Gladwin  state 
that  the  criteria  for  laental  retardation  assume  no  (Mitral  x^rvotjes 
system  delt»ot  but  that  the  etiology  is  fbund  in  environaental  defects. 
ExEBBination  of  the  recoa^ds  and  histories  of  the  institutionalized 
children  classified  as  sxmtally  retarded  did  iK>t  always  indicate  any 
emvironeental  lack.    la  sgot  cases«  tite»  s«»aed  to  be  no  apparmit 
reason  foa*  tante  presence  df  f^tavdatim.    Sd»»  of  these  childrm  were 
iwjt  fpcm  sub-cultural  backgrounds  aid  had  not  been  deprived  of  an  oppartiaiity 
to  attend  school*    SbB  ene  czltericn,  the  presence  cup  absence  of 
toain  pathology  could  be  detensLned  and  the  abs^ce  of  such  a  defect  was 
selected  as  the  oriteorion  for  the  classificaticn  of  the  mentally 
retarded  gmap  consisting  of  l8  children. 


CXasslfloatlcn  of  the  Institiitlonallzed  children  in  relaticn 
to  determining  the  presenoe  as*  absence  of  brain  pathology  waa 
acoooplished  Oxm  several  tgnpes  of  naterial.    A  social  histozy, 
BBdieal  report,  and  elsotroaacephalo0:^aiB  were  available  for  each 
child  and  all  of  these  voce  utilized  in  determining  t^  eqpprqpriate 
elaasiflcatiGn.    All  of  the  institutionalised  childrai  used  in  ti» 
study  had  been  placed  in  the  institution  on  the  basis  of  intelligeixje 
test  scoires  and  a  failure  to  perfotm  satisfitctoriJiy  in  an  academic 
situation* 

A  i^lot  study  UBS  conducted  in  order  to  determine  the  most 
appropriate  stiauli  to  be  used  in  the  visual  discrimination  problems 
and  to  detemdne  the  c^tlmum  duvnologlcal  and  msital  age  ranges 
within  Kdilch  the  institutionaUased  children  could  suoc^sfldly 
solve  the  prctoljmB,    Tm  institutionalized  children  of  varying 
chronological  ages,  mental  ages,  said  diagioetic  categories  were 
used.    It  was  found  that  re^uniless  of  mental  age*  there  was  a 
tesaaeaoy  for  older  adolescent  ohUdrai  to  solve  the  prctolsm  faster 
than  yoiBiger  children.    Ihe  vezy  young  institutionalised  children 
(under  3  or  9}  fowid  tbe  problem  such  too  difficult.    ¥ac  this 
reason,  institutiomliaed  childi«n  bet»ie<»i  tihe  ag$  of  10  and  l6 
were  selected.    Another  reason  for  not  choosing  younger  children 
was  that  there  w«re  relatively  fewer  children  below  the  age  of  10 
in  the  familial  or  mt^itally  retarded  classifloatijQns  m&io  were  in  the 
po(»alatlon  of  tta«  institution. 

Ihe  nmtal  age  range  selected  was  ages  5  to,  and  including  7. 
3h  the  pilot  stuiy,  children  with  mental  ages  below  5  found  the 
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problaas  too  difficult  to  solve  ana  those  cMldrMi  with  mental 
ag»  ovra?  7  solved  the  probXeras  too  quiekly. 

Ihe  three  groi;>3  finally  selected  consisted  of  Hi  Institutionalized 
children  and  IB  intellectually  average  ohildroi.  Ei^iteen  of  the 
institutionalized  children  Mere  nentally  retarded  and  23  were  brain 
danaged  or  centaUy  defective.  Ihe  saataUy  defective  and  mentally 
retarded  groups  were  aotuaUy  quite  closely  ncttched  in  relation  to 
nantal  ability  and  ohixnological  age  of  13*7  years  and  a  sean  mental 
age  of  6,2  years.  The  sentally  retarded  group  had  a  mm  chronological 
age  of  13.5  y«ars  and  a  laean  meribal  s^gt  of  6,6  years.  Nental  ages 
for  these  grot;qps  were  all  obtained  ftK»n  standardized  intelligonce  tests. 
Elthnr  Stanford-Binet  or  the  Iflechsler  XntelligBoee  S(»de  for  Childbran 
WLS  administered  to  each  child  in  the  stucly.  These  tests  had  all 
be«i  administered  by  qualified  examiners  and  had  all  been  administered 
within  tfaa?ee  years  of  the  present  study* 

The  grovqp  of  normal  children  i«as  selected  tcoa  the  resi(3^tial 
areas  of  two  diffsz«nt  oitim.  Four  of  the  children  came  from  a 
university  city  with  a  population  of  29»000,  Fourteen  of  the  children 
oame  fixm  a  large  metropolitan  city  vlth  a  population  of  700,000. 
All  of  the  children  were  betweei  the  ages  of  5  to,  and  including  7* 
Msntal  ages  fear  these  children  were  also  between  5  to,  and  including 
7  years  as  established  by  the  administration  of  the  Stanfbrd-ainet 
IhteUigKMie  Test  by  the  author  of  the  present  study.  The  vesn 
mental  age  for  the  group  of  normal  children  vaa  6.1  years  and  the 
oMtn  chronological  age  was  5.9  years. 

Ihe  pilot  study  m9s  also  utilised  to  select  the  most  appropriate 
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gtljnull  to  be  used  ttxp  the  vlaml  dlscrlnilnatlon  problaaas,    Ftour 
different  types  of  figures  mv9  e¥aXi«tddt  .j 

c   It    EEBOlliar  figures  «jeh  as  dolls,  toys,  leaves,  ete«  .' 

2*    Mcxv-fandllar  figures  such  as  ft*ee  foms,  llzies,  etc.  i 

';     3»    Aohronatio  georaetplcal  fanas  \         ^ 

I,    ChroHatlc  geonetrical  fonas 
FtolUar  flgjres  were  fbuid  to  be  too  easily  distinguishable, 
Mikiiig  the  soOLiibicm  of  a  prohleEi  too  easy  for  ehildrm  of  aliaost 
any  a09«    Ncnt-fandliar  figusres  were  too  diffleult  to  dlstlnguishir 
naking  the  probXams  nush  too  hard.    Gecmstrio  fonns  were  easily 
dlstinguisfaable  yet  ware  suffleiently  similar  to  prevmt  too  qulok 
a  solution.    Chramitie  geooetrie  figures  were  fLnally  selecte€ ''^'^ 
Biam  %kmf  «M«  B»x<e  readily  distinguishable  than^aehromatie 

The  e^paratus  utilized  ocaisisted  of  the  Hsurlov  type  visual 
disorljnlnation  prohLsm  8et-4Q>»    There  ms  a  tray  wf.th  two  eips  for 
candy.    As  a  cover  over  these  oi^s,  two  wooden  blocks  were  placed.    On 
the  tqps  of  the  blocks  were  lasted  oolox«d  geometric  shapes.    Ttm 
eandies  utilized  as  reinforcing  agm^its  were  candy  coated  chocolates 
ansOl  enough  to  fit  Into  the  oups^  attra^tlw  in  taste  and  t^pearanee, 
and  resistant  to  melting. 

the  procedure  utilized  was  Identical  to  that  med  by  RiopeUe 
(3953).    Five  visual  disoriinination  pvctolmasi  were  cafesoited  per     V 
sasfiitm.    Quth  problem  was  presaited  with  oas  block  as  a  positive 
one  and  always  with  a  piece  of  candy  below  it.    Ohe  blocks  were 
moved  from  side  to  side  in  a  predeterrained  random  order.    As 
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eaoh  problem  was  solved,  t^  next  was  presented  until  five  wex« 
conpleted«  Ihe  criteria  for  a  successfta  solution  were  either 
five  successive  oorx«ct  responses  and/or  a  verballssation  of  tht 
solutiexu  i.e.,  **Ch,  it*s  always  under  the  saae  cne."  After  five 
problems  wsre  ccoplete,  either  the  first  or  the  fourth  prcAlem  was 
re-preseited  with  the  positive  and  negative  blocks  reversed.  By 
re-presenting  the  problem  with  the  positive  and  ne^tive  bloeks 
reversed,  the  effect  of  the  originally  leazned  response  on  the  new 
saterial  can  be  detersdnedt  i.e.,  proactive  int«rf^z«nce  or  negitive 
transfsr,  Q/  jjnterpolating  saterial  between  the  originally  learned 
res^)anses  and  new  responses  (reversing  the  first  or  the  fourth 
problems)  a  neasure  of  retroactive  interf)sr»ioe  is  dbtained. 

Ihcluding  the  re-presented  prc^lem,  each  subject  was  pres«ated 
six  problnns  per  day  for  a  period  of  five  (teys*  Fpom  the  flfl^  blocks 
constructed  in  order  to  have  twent^^-flve  separate  problems,  the 
blocks  for  each  problem  w^re  selected  at  random,  Within  each  daily 
series,  the  blocks  were  rotated  for  each  child,  the  second  set  f^ 
the  first  child  becoming  the  first  set  for  the  second  child,  etc*, 
providing  some  control  for  the  poss  JJble  dlffto^aoes  in  diffioult^ 
betweon  the  sets  of  bloc^. 

A  6i&fScsm  of  the  apparatus  used  appears  belcwi 
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5hB  nrat  iTypc^hfisis  stated  that  the  mentaiay  deffective  arui 
lasntaXI^  vetari^d  gmups  ^th  oonipambls  lixteXIigance  test  sootm 
will  p«*fcm  differently  in  a  nm-test  ppoblem  solving  sittatlon 
with  the  retaaxied  <*ildpen  aixiiiirins  a  learning  set  at  a  l&ater 
and  man  ccnaistcBt  mte  than  the  <i»feotive  children.    It  was  also 
hypothesized  that  the  HisitsQJiy  Xtttardad  childroi  uoiild  ae^uire  a 
learning  set  at  abcnxt  the  saiae  rate  and  eon3isten<^  as  the 
Intelleetuimy  aferags  ohildron*  : 

For  statistical  analysis,  the  twenty-five  cxriginal  probieBs  were 
divided  into  flw  &aa^  of  five  pro^lesai  «a^j»    Svm  S?oi«>ing  Sfwaaed 
appropriate  slnee  the  order  of  presentstlan  of  pf^Wjsaa  had  been  Hve 
pFoio'lsmi  per  cteiy  ftur  fiv©  successive  days.    In  the  original  research 
^siiP  ior  the  present  stud^^  tbe  illrst  hypothesis  t^as  to  he  tested 
^  an  analysis  of  the  diffiei^nee  of  the  sean  errors  fca*  the  gpot^s  a£ 
each  level  of  training.    However,  because  of  the  excessively  large 
variance  in  the  perfoxiaanoe  of  the  hrain  dsffla@Kd  groip  (See  'M>la  1) 
it  was  f^lt  tMt  the  l^sic  assuGEptions  of  normality  of  population 
diatrUHition  and  hcxoogeneity  of  variance  OQUM  m^  be  aeoepted. 

Bseaii^e  normlity  and  homo^neity  of  vtueiaiKie  were  questionable, 
a  nonrparataetH.c  statistic  t^as  selected.    Sudi  a  statistic  would 
eoBljare  two  or  wgp9  mMSseiM&Uxm  ^ttiJUmxb  fiip«6ii;ri%  the  lianas  of  the 
distributiens.    Ihs  medifltn  test  w&s  ieleeted  to  test  the  hypothesis 
tbat  the  sanples  do  not  sigiiftcantly  diffter  frcra  one  another.    Ftar 


^  ,  V 


firalo  SMiiMl     tian<-&mixi  CtoMifiid 
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each  grcxQ},  data  ft<cin  the  five  prdblem  presented  were  pooled 

and  the  median  ni8*er  of  errors  <*talned  (See  Table  2).    Ihe  nuBfcer  of 

oases  In  the  samples  falling  above  and  belov  the  raedlan  of  the  cooblned 

observations  was  determined,    The  resulting  data  were  analyzed  in  a 

contlngmcy  table  and  the  hypothesis  was  rejected  If  the  observed 

ohl  square  was  larger  than  the  ©rltioal  value  for  one  degree  of  freedom. 

Using  the  nedlan  test,  tt»  first  hypot^sis  was  tested.    "Qm 
errors  obtained  by  each  fproup  were  coopared  to  those  errors  obtained 
by  each  of  the  other  groups.    At  all  levels  of  training,  the  brain 
damaged  ^raup  made  slgrilfleantly  more  errors  than  the  non-brain 
dajmged  and  normal  groui^  (See  FlgLire  1,  page  23).    aich  differences 
were  all  slgilflcant  at  the  .001  level  of  confldoice.    It  can  be  seen 
Axmi  Figure  1  and  'Sable  2  that  the  non-brain  damaged  chlldrai  acquired 
a  learning  set  at  a  faster  and  more  consistent  rate  than  Um  brain 
damagsd  groip.    Ihe  non-brain  damaged  or  retarded  groip  showed  a 
decrease  In  erropa  froiB  the  first  five  problems  to  the  second  five 
sroblsras.    Berfcxvanoe  then  remained  stable  until  the  eid  of  the 
series  except  for  a  small  rise  In  errors  on  the  fourth  day  of 
tralnizig. 

!Ihe  brain  damaged  groi;^  obtained  more  errors  on  the  second 
day  of  training  than  were  obtained  on  the  first  day.    For  this 
0xnq>,  the  nunioer  of  errors  thm  dropped  on  the  third  day,  rose 
on  the  fourth  day  and  finally  decreased  sll^ly  aa  the  fifth  day. 

fhere  was  no  sl^flcant  difference  betwe^i  the  non-brain 
damaged  and  nonaaal  groups  at  any  stagps  of  training  indicating  that 
they  acquired  a  learning  set  at  about  the  same  rate.    It  Is  interesting 
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1-5  6-10  11-15 

Sets  of  Problow 


16-20 


21-25 


Figure  1.    Median  number  of  errors  obt£dnsd  by  all  tlree  groups 
on  orlglnEa  presentatlcms  of  five  sets  of  problems.    Differences 
betvieen  the  defective  groiQ}  and  the  other  tvro  groi^^s  Is  significant 
at  the  ,001  level  of  oonfldonce  at  all  levels  of  training* 


___^  Qraln  Deunaged 
-  -  Non-Brain  Danaged 
.      Normal 


OkbOe  2 
m)IM  MJMBER  OP  HfftORS  PGR  EACH  OROUP  ON  ORICimL  FIVE  SEES  OP  PROK£MS, 
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Dlfferenoes  between  defleotlVB  and  other  two  gpoupa  are  aignlllcant 
at  the  .001  level  at  all  sta^s. 


«^5- 
to  notoy  t»M»V9r,  that  until  tbB  thlpd  (ky  of  tmlning,  tbt 
InteUMtuaUjr  nonnl  ehJOdren  aad»  tUg^itly  mom  •rrora  tban  th* 
BBnfeftUy  retarded  group  although  thera  la  no  atatlstlaal  dlf  ftrsnoe 
between  the  nmber  of  errean. 

Ifaa  tint  hypotteala  la  aiqsported.    Mantalljr  retardad  ehilAwi 
perfonaad  aa  wall  aa  Intellectually  average  ehlldbwi  In  a  nor>-teat 
probles  aolvlng  altuatlon.    Mmtalljr  defseUve  ehildren  laanifliatlnK 
OTB^nie  brain  pathology  perftoiwd  ai^ilfieantly  poorar  than  eithar 
the  Bvntally  ratarded  or  the  nantally  avaragja  groupa« 

la  order  to  naaaure  the  ef fteta  of  proastive  interfbrenee  or 
neyitife  tran8f\R>  on  the  three  ^roupa,  perforaanee  on  the  reversed 
problea  m»  ecoparad  to  perftnnanee  on  the  original  praaentation 
«f  a  problem  for  eaeh  aift>jeet.    !Iha  loedlBn  mnber  of  errora  fbr 
the  rawraal  and  for  the  problem  whan  it  waa  flrat  presented  won 
deteiiBined  for  eaoh  of  %im  gretq»,    Ihaae  data  w  preaented  ia 

9or  all  sroupa,  at  the  early  and  niddle  atagpa  of  training^ 
tha  mnber  of  erroTB  obtained  iihen  the  pvohlev  mm  originally  praaented. 
At  laaat  aa  ftr  aa  total  group  perfbnaanoe  ia  eoneeaniad,  the  int«Fw 
fnEWiee  isredieted  aa  a  result  of  the  eue  revm*8al  did  not  generally 
inareaae  the  number  of  errora.    Apparently  when  the  probleM  aere 
ra-preaented,  there  waa  no  persisting  tendency  to  respond  to  the 
atlzailua  which  hed  been  peaitive  at  the  flrat  presentation.    It 
Mould  aeea  that  either  the  auhjeeta  approaohed  eaoh  ptctoUm  aa  a 
new  aituation,  forgetting  their  prevloua  responses,  or  elae»  the 
re-preaentiag  of  the  probleaa  was  actually  IteUitatlng  rather  than 


—26^ 
interfering.    Oioe  the  subjects  became  aware  that  their  first 
rejqxMses  were  now  incorrect,  they  could  very  quickly  change  to  the 
correct  respaiae. 

Qie  sigilfloance  of  the  dlff)er»ice8  in  pertrannanoe  betNeen 
original  presentations  and  re-presentations  of  probleuB  was  determined. 
Since  eaoh  subject  was  observed  under  two  conditions,  the  original 
pr»s«iti£icn  sund  tha  reversal  cf  a  prc^l^  any  test  would  be  invalid. 
Hence,  the  non-parasstrlc  statLstlo,  the  si^i  test,  was  utilized. 
Ibe  number  of  positive  and  negative  difDerenoes  betwe«i  the  errors 
obtained  laider  the  two  coi»]itlons  was  obtained  and  the  null  hypothesis 
was  rejected  yihean  the  nustier  of  positive  and  negative  slgfis  differed 
signiiloantly  Tvaa.  equality.    Ihe  differmices  betwe«i  errors  on  the 
original  and  reversed  prea«itatlons  are  presanted  in  Table  4* 

For  the  defective  ^roup,  the  nuid>er  of  peqple  obtaining  more 
errors  than  fewer  errors  on  tibe  reversals  is  slgilfLcttitly  greater 
at  the  .01  level  of  confidence.    For  this  0Xkv,  £xroactlve  intez^ 
t&rwoe  was  raarksd  at  the  last  stages  of  training,  but  was  not 
openreitive  at  the  initial  stages.    For  tt»  non-brain  damaged  and  average 
0ratps,  slgnlfloant  inroactlve  int«rference  was  absent  at  all 
stages  of  training.    In  tact,  tbn  decrease  in  the  nusiser  of  errors 
ninen  problesB  were  reversed  at  the  @nd  of  the  first  five  prc^lssB 
is  slffilfleant  for  the  average  ^coup  at  the  .01  level  of  confidence* 

Hence  the  hypothesis  that  p3?oactlve  interfermce  would  bs 
greater  for  tta  brain  dteuaaged  gpcup  is  only  partially  si9;ported  for 
tt  is  only  at  the  last  level  of  training  that  such  interfer«[ioe  is 
significant. 
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MEDIAN  MJM^ER  OP  ERRORS  (MMNED  ON  THE  ORIGINiL  PRESENmTION  AND 
REVERSAL  OP  IR(BI£te  AT  EACH  STAGE  OP  TRAINBB  PCR  Ali  THREE  GH)UPS, 
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The  third  hjrpothesls  stated  ttat  there  would  be  a  ©neater 
suppressiai  of  perfonnance  efficiency  with  one  Interpolated  problem 
(fourth  problem  reversed)  than  with  four  Interpolated  problems 
(first  problem  reversed)  for  the  brain  damagsd  group.  It  was 
stated  that  the  brain  damagsd  groiro,  because  of  poor  imraedlate 
memary,  poor  attention  span,  distractibllity,  etc.,  would  nanifest 
less  Interference  after  four  Interpolated  problems  because  they  would 
be  ncre  lUkely  to  forget  the  block  which  had  been  originally 
reinforced.  It  was  further  ffeit  that  there  would  be  more  inters 
ference  in  performance  after  one  interpolated  problem  due  to  the 
fact  that  these  sitojects  would  be  less  likely  to  shift  from  re^jond- 
Ing  to  one  txLock  as  positive  to  respcxiding  to  the  previously  nega- 
tive block  as  now  positive.  Such  a  shift  after  only  one  interpolated 
problem  should  be  difficult  because  of  the  trait  of  rigidity 
characteriatic  of  the  brain  damaged  individual.  !M»le  5  presents 
the  median  errors  detained  by  each  0?oup  at  each  level  of  training 
tor  both  the  original  and  reversed  problems  whai  the  fourth 
prc^lems  are  reversed. 

liable  6  presents  the  median  errors  obtained  by  each  07oup 
for  both  the  original  and  reversed  probl^ns  when  the  first  pnAleins 
are  reversed. 

The  data  pres^ited  in  !DEibles  five  and  six  are  poxtrayed 
g;?^hloal3^  In  Figures  2,  2a,  3>  3a,  4,  and  la. 

The  sl0i  test  was  again  utilized  to  determine  the  sl^flcance 
of  differences  between  pex'formance  en  original  and  reversed 
presentations  of  the  problems,  liable  7  presaicts  the  positive  and 
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TIE  NUMBSl  OP  POSIKVE  AJ©  NEGATZVE  DBPEREHSES  BESEEM  mmS 
OBOMNED  ON  CEIQINAL  iRESENm-EION  AND  REVERSAL  (F  PRCM£MS  KH 
AIL  TIREE  OROUPS  AT  EACH  SEftGE  (W  mommT^       «u«mvc  mi 
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MEDIAN  ERRORS  OBmiNED  BY  EACH  GROOP  AT  EACH  lEVEL  OP  TRAINIIC  FOR 
ORIGimL  PRESEiraiTIONS  AND  ON  REVERSED  PRESEMTATIQNS  WHEN  OMUf  OHE 
POURra  PR0BIS4S  ARE  REVERSED.  .s  ,         .  ^ 


Brain  DairEiged  NQi>-Ba?aln  EEtmagad  Averngs 

(Deftectlves)  (Retarded) 

Rroblaas    CWginal    Reversed    Original    Reversed     OrlglmJ.    Reversed 
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a:feible  6 

THE  MEDIAN  ERRC3RS  OB55AINBD  BY  EACH  OP  THE  THREE  GROUPS  AT  EACH  lEVEL 
OP  TOAININS  PCR  BOra  THE  CRIGINAL  AND  REVEEISED  PRESHfEATIONS  CF  PROBLEMS 
WHEN  ONLY  TtJE  FIRST  PROBLEMS  ARE  REVERSED. 
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Sets  of  problsaa 


Flpre  2.    Madlan  ©rrors  on  origlral  and  reversed  preswitatiorHi 
of  first  problfits  for  the  brain  dama^  grcHip. 
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Vlsaf  2a.    MKtlan  errora  on  original  amd  revm^asd  parosentaticms 
<«r  f^ourth  pfMblme  fbr  the  bmln  daoaasd  ^raup. 
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Plsuopt  3.    Msdlan  aerora  on  original  and  reversed  presantatlcnis 
of  first  protolma  for  the  norv-brain  daaaged  group. 
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Plgire  3ft.    Median  erroro  on  oplsinal  and  revwaed  presentations 
of  fourth  probleias  for  the  non-toraln  daioigtd  0?oi9* 


Qrlfflnal  learning 
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Flgutw  H,    MKUan  eirors  on  orlglxial  and  revwrnd  presentations 
of  first  problero  for  th»  avirage  groip. 


Qrlginftl  l«milz^ 
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DsiblA  7 

POSITIVE  AND  MlATrVE  DIPPEREMSES  HEEWEEM  H?RORS  ON  THE  ORIODaL 
AND  REVERSED  PRESEHEATIONS  CF  FIRST  AM)  FOURTH  PROE[£MS  KR  ALL 
TmEE  GS^UPS. 
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•  •  sa^liificant  at  the  ,01  level  of  confldense. 
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negative  differences  betweei  errors  en  the  orlglml  and  reversed 
presentatlms  and  their  sigiiflofflTces  for  all  three  groips. 
Since  the  data  had  been  divided  Into  two  groips,  presentations 
and  reversals  of  first  problems  and  fourth  problens,  there  were  not 
enou^  subjects  in  each  of  t*e  groips  at  each  stage  of  ti«dning  to 
provide  a  valid  estimation  of  sigiiflcance  of  diffterences.    Hence 
the  data  for  all  five  stages  of  training  were  coRblired  within  each 
0?oi;5)lng  of  first  or  fourth  reversals. 

Par  all  three  groins,  the  diffsrwices  in  perfarraance  between 
the  original  and  reversed  preswitation  are  not  sigiiflcgBit  wh»i  the 
first  problfiws  are  revereed.    When  the  fourth  problems  are  revereed, 

the  brain  daaagsd  gpoip  show  a  difference  sigiiflcant  at  the  .01 
Icvsl  of  confidoice.  Indicating  that  this  groip  made  significantly 

more  errors  en  reversed  probleaa  **jen  the  fourth  pr(*lera8  were 

reversed, 

Bius,  the  second  hypothesis  that  proactive  interference  would 

be  greater  for  the  brain  daraaged  gpoi^  is  only  partially  si^^orted, 

for  it  is  only  at  the  last  level  of  training  that  such  interference 

is  significant, 

!Qie  third  hypothesis  stated  that  for  the  brain  damaged  groif) 

there  would  be  a  greater  supjawision  of  perftauBnce  efftcioicy 

with  one  interpolated  problem  than  with  four  interpolated  problems. 

Results  indicate  that  this  hypothesis  is  supported  since  tiiis  group 

aade  sigiiflcantly  more  eiroro  on  reversed  prdDlesas  *ft»n  the  fourth 

probleaas  are  reversed. 
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;,    DISCUSSIOK 

©»  purposes  of  fee  present  study  haw  been!  first,  the 
ccB^Dariscn  of  the  perfonaances  of  mantaUiy  subnoTBal  and  laKitally 
neenal  ohildnm  in  a  series  of  non-test  protolan  solving  situations, 
and  second,  a  coBpartscn  of  learning  processes  between  two  different 
ollBlcal  grains  of  ai8i*ally  aubnoiml  ohtWwo* 

B»  first  hypothesis  stated  thati  (a)  nsntally  retarded 
ohUdran  will  perfom  similarly  to  intellectually  average  children 
111  a  apii»l;«^  pxoblsBi  solving  slttmtlon,  ens  i«hloh  will  pzovlcte  the 
eMMren  with  an  oppcrtmlty  to  e'«41uate  the  appropriateness  of 
their  solutions  as  well  as  requlrlr^  them  to  solve  probleais.    In 
addition  (b)  MKibally  daffectlwi  «ad  msntally  retarded  <dilldren  with 
similar  intellectual  ability  as  measured  by  standardized  IntelllgWKse 
tests  will  perlbzis  diffl»r«ntl^  In  a  ncn-tfi^  pn^Xm  solvli^ 
sitiatlcn,  with  the  deftectlw  eMldrm  aequlrlng  a  learning  set  at 
a  much  slower  rate  than  retarded  children,  :^W-- ... 

'Bm  first  ^fpothtftla  was  oorapleteljr  si«}porbed«    ilaitally 
subnopfflal  oidldren  em  perftorm  as  well  as  mwitally  normal  children 
in  a  series  of  non-test  visual  discrimination  problem  solving 
si|9JBtiGn8*    Sisre  was  no  sl^iiflcant  difflarence  between  the  errors 
<!tetalned  by  the  retarded  and  average  ^rai^s*    The  learning  set 
acquisitian  cux*v38  for  these  tvo  @:'oi;^s  indicate  a  oonsislee^  sg^i 
««>id  rate  of  leasmlng.    Ewors  ^keeemmA  stwustly  trm  ttm  ftrst 
day  »f  training  to  the  second  day  and  remained  consistently  Im 
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throu^out  the  remainder  of  the  series  of  problems.    Actually,  at 
the  first  two  stages  of  training,  the  retarded  children  obtained 
fewer  errc»?s  than  tiie  averagp  childroi,  althou^i  this  differMice 
vas  not  statistically  sigilfLcant.    Stjch  a  differraice  in  performance 
in  this  direction  was  prt:A>ably  due  to  the  fact  that  the  retarded 
children  had  slightly  hl^r  nental  ages  than  the  average  children 
and  the  fsat  that  the  retarded  were  considerably  older  th£ui  the 
average  children  ohronologlcally.    It  was  felt  t^t  their  greater 
naturlty  and  ej^^rlence  were  the  primary  fBctors  involved.    The 
preHBdnary  pilot  study  indicated  that  older  children  leazned 
more  quickly  than  younger  children  even  when  both  groi^^s  were 
retarded.    It  was  frequently  noted  during  the  prelisdnary  and 
present  study  that  the  older  retarded  and  defective  ehUdrffii  were 
extreiaely  alez*t  to  nany  extraneous  and  less  obvious  dues  in  the 
eawlrannent  anl  were  able  to  utilize  such  cues  as  clues  to  the  oorreot 
location  of  the  candy,  i.e.,  the  shadow  cast  by  the  exandner's 
arm  en  the  wall,  the  angle  of  t^  eisandner's  bait  elbow,  and  the 
dlreotlon  Uvea  which  oaiae  the  scHjnd  of  the  oaidy  being  placed  in 
the  ovsp»    Sarason  and  Gladwin  (1958)  raised  the  question  of  the 
developBittit  of  evaluative  thinking  with  increasing  chronological 
age.    One  sd^t  hypothesize  that  the  ability  to  utilize  what  Guilford 
(1956)  rei)»r8  to  as  evaluative  thinking  may  be  present  in  younger 
chlldran  bat  as  a  child  grows  older,  he  is  able  to  utilize  more 
distant  but  relevant  cues  in  solving  problems  and  evaluating  solutions. 
Hence,  the  efflclfflicy  and  appropriateness  with  v6nlch  he  evaluates 
his  b^iavlor  nay  develq?  with  age.    Ihe  chronologically  younger 
chlldran  of  averagie  and  sultaiormal  Intelligence  did  evaluate  their 
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respcnses,  but  cotad  do  so  only  within  narrow  llMts,  i.e.,  they 
focused  en  the  block,  the  oxxp,  and  the  candy,  and  were  lamware  of 
the  more  distant  cues. 

Ihe  acqulsltlcn  curve  for  the  defective  groip  Indicates  that 
a  learning  set  is  acquired  at  a  much  slower  and  mare  Inconsistent 
rate.  Ohe  extreme  variability  of  performance  within  this  group 
Is  notably  striking.  In  other  wonSs,  some  of  the  brain  damagsd 
children  solved  the  problems  very  quickly  while  others  found  It 
ejcbremely  difficult.  Actually  five  of  the  defbctive  subjects 
were  inable  to  solve  any  of  the  prdblesm  even  after  repeated  trials. 
Probably  the  heterogeneity  of  this  sroip  Is  a  prlaaiy  fiictor  in 
such  variability.  Mille  the  children  In  tiie  def^tlve  group  were 
selected  on  the  basis  of  brain  Injury  alone  without  conccoitant 
horfflonal  or  metabolic  disorders,  certainly  the  locus  of  brain 
Injury  would  vary  firam  siisject  to  sufbjeot.  Soe»  of  the  children 
Bay  have  had  difficulty  In  perceiving  visual  stimuli.  Others  nay 
have  been  inable  to  form  and  utilise  hl^r  order  abstraotiona 
su3h  as,  in  this  study,  "lt*s  always  under  the  same  block."  Still 
others  may  have  had  difficulty  in  even  perceiving  that  there  was 
«iy  patterning  involved  in  placing  the  candy  in  the  various  cups. 
The  poor  perfozmances  sanlftested  by  so  nai^  of  the  defective 
children  did  not  seem  to  stem  trvm  an  inability  to  evaluate  the 
appropriateness  of  their  responses.  All  except  five  of  these 
children  did  attenpt  to  evaluate  idiat  they  were  doing.  They  formed 
many  hypotheses  throughout  the  training  sessions  and,  for  the  meet 
part,  were  able  to  change  hypotheses  ^Aam  they  f^lt  that  their 


responses  were  not  confirming  them.  Prlraorlly  the  poor  performance  of 
the  defective  chlldrai  seemed  to  be  due  to  Intellectual  and  personality 
factors  considered  to  be  typical  of  such  children;  i.e.,  rigidity, 
perseveration,  poor  attaition  span,  poor  memory,  and  concretism, 
Qhese  characteristics  seensd  to  prevent  the  defective  children 
fpom  really  paying  attention  to  the  relevant  aspects  of  the  prdjlwao, 
Althou^  they  fbrmed  hypotheses  relating  to  position  or  pattern  of 
placement  of  the  blocks,  a  ftew  of  the  childran  were  imable  to  shift 
to  the  correct  block  even  when  the  Incorrect  (but  preferred)  block  tma 
consistaitly  not  reinforced.  These  children  continued  to  respotxl 
incorrectly  triad  sifter  trial.  Five  childrai  r»ver  solved  any  of 
the  probl«a3.  Actually  after  two  of  these  subjects  had  completed  the 
©itire  series  of  prcriblemB  vdthout  solving  any,  the  eararainer,  out  of 
curiosity,  continued  to  present  the  stimuli  with  no  reinftorcement 
of  either  block.  The  subjects  continued  to  select  the  same  preferred 
block  until  the  examiner  tired.  Even  v*en  the  blocks  were  not 
alternated  from  side  to  side,  the  subjects  continued  to  select  the 
preftired  block.  Ihere  was  nothing  outstanding  1ji  the  histories,  EESG's, 
or  test  scores  of  these  children  to  have  indicated  or  predicted  their 
JSMlure  to  leam.  For  exanple,  the  estinates  of  brain  damage  (mild, 
deep,  etc.)  made  by  the  {diysician  nAio  evaluateil  the  W5*s  varied  trom 
child  to  child.  In  two  cases  such  danage  was  considered  sdlder  ssnA  more 
sitperficial  in  coopazlsQn  with  some  of  the  brain  damaged  children  wtK) 
leazned  quickly.  Test  scores  for  these  children  were  also  cofsparable 
to  those  of  the  other  brain  damaged  and  the  ncn-braln  damaged 
retarded  childroi. 


A  mMxT  of  the  children,  both  brain  danaged  and  retarded,  did 
nob  verbalize  an  hypothesis,  but  fonoed  left  or  rl^t  prefterences, 
VcBP  the  most  port,  they  wre  able  to  shift  to  another  respoise  after 
continued  relnfbrceinent  of  the  appropriate  block, 

Ooncretlsm  was  displayed  by  the  children  yAx>  were  able  to  develop 
the  concept  of  one  block  being  consistently  reinforced  for  each 
individual  problem  but  were  unable  to  carry  this  concept  over  to  the 
next  dlffiarent  but  similar  problem.  Ihese  (dilldren  ai^roaohed  each 
problem  as  a  nevr  and  isifkeilllar  one. 

However,  It  must  be  wiphaslzed  that  scmib  of  the  brain  danagsd 
children  (seven  subjects)  did  solve  the  prdslems  very  quickly,  similarly 
to  the  non-brain  damaged  and  ncartnal  groups,  were  able  to  acquire  a  leait>- 
ing  set  early  In  the  series,  and  could  carry  the  set  over  to  the 
succeeding  prdalems. 

hypothesis  niasber  two  predicting  greater  proactive  Interfereice 
Tor  the  defective  ©ro^p  than  for  either  the  retarded  and  av«?agp 
groups  was  only  partially  siqaported.  Bie  results  of  the  sigi  test 
indicated  that  at  all  levels  of  training,  for  the  retarded  and  averaga 
gPCKBpBt  there  was  no  slffjifioait  difltewice  between  the  nuaber  of  petals 
c^talidng  more  errors  and  ^ose  obtaining  ftewer  errors  on  reversals 
of  problem,  A  conparison  of  the  median  nuniser  of  errors  obtained 
by  these  grotps  under  both  conditions  (ozdglnal  and  reveirsed  presentations) 
readily  indicates  that  after  the  first  five  problems,  both  original  and 
reversed  presaitations  of  problems  were  quickly  solved  in  about  the 
same  nuntoer  of  trials. 

Par  the  defective  gpotq?,  it  is  only  at  the  final  stage  of  training 
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tiiat  more  subjects  nade  wore  errors  than  ftewer  errors  on  reversals. 
For  tMs  group,  proactive  interffereiice  increased  rather  than  decreased 
as  learning  progressed.  This  result  seems  paradoxical  since  there 
is  considerable  evidence  indicating  that,  in  ganeral,  as  learning 
pro0?esses  and  the  mere  clearly  previous  activities  can  be  discriminated, 
the  less  they  should  be  confused  with  current  activity  (Osgood,  1953)* 
IHm  reason  for  an  increase  in  interference  rather  tiian  a  decrease  as 
leazning  progressed  for  the  deftotive  gro^}  beccanes  clearer  vben  a 
conparison  between  perforaance  caa  reversauLs  after  one  interpolated 
prdalem  and  perfonnance  after  four  interpolated  problems  is  made. 
fpnXtf.  ooBijarlson  will  be  esqphasized  in  the  discussion  of  hypothesis  three. 

yypothesis  three  stated  that  fear  the  defective  groi?).  In  contrast 
to  the  other  groups,  interference  should  be  greater  after  one  interpolated 
loreblem  than  after  four  interpolated  problsins  because  the  defective 
group  would  be  less  able  to  ^iLft  frata  responding  to  c»ie  block  as 
positive  in  tha  original  presentation  to  responding  positively 
to  the  previously  negative  block  at  the  reversed  presentation.  Ihls 
prediction  was  s\4^>orted.  When  fourth  problems  were  reversed  (one 
Interpolated  problem),  the  nuntor  of  subjects  in  the  brain  danagsd 
group  making  more  errors  than  on  1^  original  pres^itation  was 
siffiiflcantly  greater  (.01  lavel  of  confidence)  than  the  nunber  of 
subjects  making  fswer  errors.  WaHa  the  sigi  test  could  not  be 
utilized  at  each  separate  stage  of  training,  a  ooBparison  of  the  raedian 
raatoer  of  errcars  obtalzied  on  original  and  reversed  presentations 
Indicates  that  with  four  Interpolated  problems,  vtooi  a  sitoject  did  not 
have  to  shift  suddenly  to  responding  positively  to  an  inmediately 
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preceding  negatlv©  stimuli,  at  the  final  sta^s  of  txainlng,  ftewr  or 
about  the  sans  number  of  erroore  Msre  obtained  on  reversals  as  -mve 
Obtained  on  the  original  presentaticns  of  problens.  i^parently,  as 
original  leaznlng  progressed  and  the  problens  becaae  more  clearly 
dlacrtmlnated^  ftoilitation  occurred,  as  mL^  be  ej^jected  accorllng 
to  OsgXKi  (1953)*  Vben  there  mas  only  c»ie  interpolated  prc«)lem  before 
a  shift  in  both  stimulus  and  rei^Kjnse  is  required,  confusion  ensued 
prlBBrlly  because  of  such  difficulty  In  shifting  re^xsnse  sets  suddenly 
fbr  the  brain  damaged  group,  Hanoe,  the  paradoxical  finding  fbr  this 
grojp,  when  both  one  and  four  Interpolated  problems  are  considered, 
that  as  original  learning  progressed  to  the  last  stage  of  training, 
interference  became  saximiin  and  significant.  As  problans  became  more 
clearly  discriminated,  it  is  then  more  difficult  for  the  brain  damaged 
child  to  shift  to  a  new  and  directly  rewrsed  reeqpcnse  than  when  the 
problonB  are  less  clearly  diserlinlnated. 

In  sunnazy,  the  above  results  of  the  current  study  indicate  that, 
as  predicted,  intellectually  suibnoznal  children  and  Intellectually 
&Yem&e  children  with  equlmlent  mental  ages  can  learn  equally  well 
in  n<»>-test  problem  solving  situations  such  as  the  series  of 
visial-dlscrlsilnation  learning  problffiss.  However,  it  is  the  IntellectiBlly 
retarded  (non-brain  damaged)  who  perform  as  efficiently  in  such  situatlcm 
as  the  intelleotually  average.  Msntally  deflective  (brain  damaged) 
diildren  functioned  significantly  poorer  than  either  the  average  or 
retarded  children  in  solving  sudi  probl^ts.  Althou^i,  as  a  gro^,  the 
defsctive  children  leeutied  slowly  and  at  an  inconsistent  rate,  the 
variability  within  the  grotqp  was  striking.  Some  children  learned  to 
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As  a  result  of  the  current  study,  se^ral  possibilities  far 
future  study  beoone  apparent: 

!•    No  brain  dasaged  children  of  average  Intellectual  ability 
ware  included  in  the  study  because  the  purposes  of  this  study  were  to 
conpare  children  of  sub-noimal  intelligence  with  those  of  noroal 
IntelllgerKse  and  to  compare  childr«ni  of  sub-noxnal  intellectual  ability 
with  diff^srent  clinical  classiflcatioi*    Those  characteristics 
typical  of  brain  damaged  children  such  as  defects  in  memDry,  attention 
span,  etc.,  la'obably  also  afftect  the  perfonnanoes  of  brain  dairagBd 
children  of  average  intelligence.    An  evaluation  of  the  efftects  of 
such  characteristics  on  the  perfonrances  of  these  children  in  a 
non-test  problem  solving  situation  mi^t  prove  valuable. 

2.    Further  study  of  the  vdde  variability  between  brain  daitagsd 
children  seems  i«arranted.    While  the  loci  of  damags  and  the  extent  of 
danage  are  li^rtant  factors,  it  is  often  difficult  to  determine  these 
accurately.     Perhaps  the  developnent  of  tests  such  as  the  new  Illinois 
Tiest  of  PBycholinguistic  Abilities  vMch  is  not  yet  widely  available 
(Kirk,  1961)  imy  prove  invaluable.    Such  a  test  purports  to  detenaine 
the  specific  psychic  and  linguistic  functiai  affected  by  the  brain 
damage.    Perhaps  there  is  a  relatiaiship  between  the  type  of  ftffictlon 
disturbed  or  the  number  of  functions  disturbed  and  the  ability  to 
efficiently  solve  problems. 

'    3.    Since  it  seen®  evident  that  learning  for  many  brain  danaged 
children  is  Inpaired  by  certeiin  dlsturbemoes  of  personality  and 
intellect,  one  wonders  whether  appropriate  training  methods  can  be 
developed  to  overcome  or  to  minimize  the  effects  of  such  disturbances 
thus  enabling  these  children  to  learn  more  effLdoitly? 
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smmi  AND  Qomumsm 

The  pi«s«it  stvKly  represents  a  convaiigBnce  of  two  lines  of 
interest  tanB,  a  cc»|arisai  of  tha  perfcffinances  of  Inteilectially 
sidxioTBial  and  Intellsctially  awra®s  chlldrwi  in  a  nen-test  problem 
solving  situatloi,  and  twoj  a  Qcr^^a^pUm  of  leaming  prasesaes  between 
iirrermt  clinieal  groMps  of  awttaily  Stanamal  <ajlldiwi» 

Mu^  of  the  available  literature  ae&m  to  indicate  that  the 
ability  to  solve  problemB  aay  be  bett®?  in  a  non-test  situatien  than 
In  a  test  situation,    ISnsre  has  also  been  evldeiK^e  that  the  adult 
level  of  non^est  probloa  solving  perfonaanoes  of  Tsaay  individuals  who,t 
as  children,  received  test  seocres  Indicating  retanSation,  is  better 
thSBi  M0jt  have  been  predioted  firora  their  test  scores,    i^udles  by 
Bailer  (1936)»  Muench  (1944),  and  Ginsberg  and  Bray  (1953)  indlfiate  two 
aaln  points.    Che  is  tbat  retarded  individuals  laagr  perfana  diflterently 
(and  oftoi  better)  in  a  notv-test  problem  solving  situatlOTi  than  they  do 
in  a  test  situatloii,    5l»  seeoul  poiot  la  the  oiear  inadaquacy  of  many 
conslusicns  related  to  iaei^l  reikrciitldn  «Moh  have  been  based  on 
data  obtained  solely  fran  intelligence  test  scores, 

Tne  probleffl  of  dia@fioslng  and  elassify^  mental  si&nonnallty  is 
CCTplex  and  can  be  nade  only  in  relation  to  saae  external  criterion  of 
raental  nsaraality.    Distinctions  Bust  be  nade  within  the  classifLeation 
of  fflKital  siSnonaallty.    Sarascn  and  Gladwin  (1958)  distlngulssh  between 
"araital  defLclency"  and  "ramtal  retarcfeticn*.    !ihe  terro  ^retanfetion" 
presunes  no  organic  pathology  can  be  cletected*    Ite  term  "defLclency" 
presuaes  the  presence  of  detectable  organic  pattjology,    Ihere  are  a 
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nmober  of  disturbanoes  of  Intelleot  and  personality  which  are 
considered  to  be  eharaoteristie  of  the  brain  damaged  child  and  reflected 
In  bdtiavior.  Such  characteristics  are:  disturbances  of  attention  and 
BMoory,  paraeveration,  rigidi^,  and  oonoretism. 

!lhe  iwrposes  of  this  study  are  to  test  the  following  assta^ticnst 
om,  children  judged  to  be  retarded  on  the  basis  of  Intelligence  test 
scores  nay  perform  mare  adequately  In  a  non-test  prc^lem  solving 
situation.  Ttoo,  retarded  children  will  perform  nore  like  normal  children 
in  a  ncTHtest  problem  solving  situation,  but  brain  damaged  childran  will 
perform  Inadequately  In  such  a  situation.  Ihe  non-test  problem  solving 
situation  consisted  of  a  series  of  twenty-five  visual  discrimination 
problesB.  For  each  problma  one  stiraolus  was  always  positive  and  one  los 
always  negative.  Five  problems  were  presented  ea<*i  day  for  five 
consecutiw  days.  At  the  end  of  each  day's  session  either  the  first  or 
fourth  problem  was  re-jpresoited  but  with  t^  positive  and  negative 
stiauli  reversed  In  order  to  obtain  measures  of  proactive  and 
retroactive  interforenoe. 

TtMS  following  hypotheses  were  tested! 

1.  Msntally  retarded  children  will  perfora  similarly  to    "? 
intelleotually  average  childmi  in  a  non-test  prcAlem   o 
solving  situation  which  gives  the  children  an  opportunity 
to  evaluate  tiis  appropriatmiess  of  their  responses  to 
given  stiaili. 
la.  NKitally  defsctive  (brain  damaged)  and  mantally  retarded 

(non-bx«dn  danagsd)  children  with  the  same  intellectual  ability 
as  neasurad  by  standardized  Intelligaioe  test  will  perform 
dlffermtly  in  a  nork-test  problaw  solving  situatioi.  It  is 
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predicted  that  the  brain  danagBd  children,  because  of  the 
characteristic  disturbances  of  g»mory,  attrition  span, 
dlstractlblllty,  perseveration,  etc.  typical  of  such  ohUxSrtti, 
will  acquire  a  learning  set  at  a  much  slower  rate  than 
retarded  or  non-brain  danagsd  ohlldrai. 

2.  Bie  suppressive  effects  of  previously  learned  responses  on 
new  mterlal  Is  referred  to  as  proactive  Interfienmoe.  It 
Is  predicted  that  the  effects  of  such  inraastlve  Interference 
win  be  greater  for  the  mentally  defective  children  tiian  for 
the  mmtally  retarcted  and  average  ohlldroi  be<»use  of  the 
difficulty  for  the  defective  children  In  shifting  set  flrora 
originally  learned  responses  to  new  material. 

2a.  It  is  predicted  that  there  will  be  no  significant  difference 
betweai  the  retarded  and  average  groips  In  relation  to  the 
effects  of  proactive  InterferenQe. 

3*  With  the  introduction  of  Interpolated  material,  a  sippression 
of  previously  learned  laterlal  is  referred  to  as  retroactive 
Intarftoenoe.  It  is  predicted  that  there  will  be  a  greater 
sippression  of  perfonnance  efflciejicy  for  the  defective  g^o^? 
than  for  the  other  two  ^^o^s  with  one  interpolated  problem 
because  of  a  difficulty  In  shifting  Tram  one  set  to  another 
for  this  group.  It  is  predicted  that  the  defective  children 
will  HWiifest  less  Interference  In  perfOmance  after  four 
Interpolated  problflOB  because  they  would  be  more  likely 
to  have  forgottarx  which  IbockB  had  originally  been  reinforced. 

3a.  It  is  predicted  that  there  will  be  no  sigaiflcant  difference 
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betweai  the  retarded  and  average  groups  In  relation  to  the 
effects  of  retroactive  Interference. 
RLfty-nlne  sub,1ects  were  utilized  in  the  study.  Party-<»ie  of 
the  subjects  were  children  institutionalized  in  a  school  for  mwital 
defectives.  £i^tem  of  the  Institutionalized  children  were  mentally 
retarded  (non-brain  damaged)  and  twenty-three  were  mentally  defective 
(brain  damaesd).  Sixteen  of  the  subjects  w«re  non-institutionalized 
and  intellectually  average. 

Analysis  of  the  data  provides  the  following  conclusioras: 

1.  The  first  hypothesis  that  mentally  subnormal  childrai  perfbrm 
as  well  as  msitally  nontal  children  in  a  non-test  probl«n 
solving  situation  is  conpletely  supported.  There  was  no 
«i0iiflcant  difference  between  the  errors  obtained  by  the 
retarded  and  average  groups. 

It  was  also  hypothesized  that  the  mentally  defective  and 
montally  retarded  groti^s  with  coB|>arable  Intelligsnce  test  scores 
will  pcrfoCTj  differently  in  a  non-test  probl«n  solving  situation 
with  the  retarded  children  acquiring  a  learning  set  at  a  faster 
an5.  m&re  consistent  rate  than  the  defective  childroi.  This 
hypothesis  is  coopletely  stg;>pca*ted.  Ihe  differmce  between 
perfoTDBnces  of  the  two  g^o^ps  is  sigiificant  at  the  .001  level 
of  confidence, 

2.  ifypothssis  number  two  predicting  07eater  proactive  interference 
for  the  defective  groi^)  than  for  either  the  retarded  and 
average  groups  was  cnly  partially  supported  since,  it>r  the 
defective  group,  it  is  only  at  the  final  stage  of  training 
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that  more  subjects  mde  more  errors  than  newer  errors  on 
reversals.  Ihere  «eus  no  sex  difference  betwem  the  average 
and  retarded  groi;^. 
3*  Ifjfpothesls  three  stated  tiiat  tor  the  defective  groups.  In 
ecHitrast  to  the  other  groips.  Interference  should  be  greater 
after  one  Interpolated  problem  than  after  fair  Interpolated 
problems.  Oils  hypothesis  mas  mspported,    !Ihe  rtoBtoer  of 
subjects  In  the  brain  damaged  groiqp  making  more  errorB  than 
on  the  original  presentation  was  slg^iiflcantly  greater  than 
those  sid>jeet8  oaldLng  fewer  wrors  (.01  level  of  confidence)* 
Ihere  wis  no  siginlflcant  difference  between  perfbmances  of 
the  average  and  retarded  groups. 

It  is  felt  that  evidence  Ax»n  the  present  study  casts 
e(»i8iderable  doubt  t^xjn  the  validity  of  standardlised 
Intelliganoe  tests  as  a  sole  means  of  arriving  at  neny 
ccncluslons  ccncemlng  mraital  retardation.  Also  suggested  is 
the  possibility  that  standardized  Intelligsnce  tests  measure 
only  a  narrow  renge  of  probl^  solving  situations. 
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APPENDK  I,    DESCRIPTrOK;    CF  THE  EJCPERBENTAL  AND  CORPRCL  ORCXJPS. 


C^roups 

Deftetive 

Retarded 

Averagf 

(&«ln  Dmoagisd) 

(Ncn-^min  DBsaged) 

mater  of  Subjects 

23 

l» 

18 

XQ  RangBs 

48-61 

i(i|-64 

9^-109 

Chronolc^^al  Ags 
(Rangss  In  ninths} 

131-192 

123-192 

60-83 

XC.A, 
Ofonths) 

165 

162 

69 

Iteitftl  Ags 
(Ranges  In  months) 

63-94 

60-92 

60-90 

X  C.A, 
(Months) 

T«i 

n 

73 
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